As discussed in the main article, we modelled the experiment by Singh et al. as a diffusive S/F/N/HM multilayer with spindependent tunneling boundary conditions. We set the tunneling conductance at each interface to G 0 /G = 0.4, where G is the normal-state conductance of each material. At the S/F and F/N interfaces, we chose the modest spin-mixing conductance G ϕ /G 0 = 0.5 and polarization P = 0.2. At the N/HM interface, however, we chose the much larger values G ϕ /G 0 = 10 and P = 0.999. As for the magnetization directions, we assume that the magnetization of the HM is oriented along the z-axis, while the magnetization of F is along the direction sin α e x + cos α e z in the xz-plane, so that α is the magnetic misalignment in the structure. In accordance with the experiment, we set the length of S to 10ξ S , F to 0.3ξ S , N to 1.0ξ S , and HM to 20ξ S , where ξ S = 5 nm is the coherence length of the superconductor MoGe. However, we found no spin-valve effect T c (0) − T c (π/2) for this set of parameters, where T c (α) is the critical temperature for a structure with a misalignment α as defined above.
The other parameters were set to the experimental estimates described in the text. To see a significant proximity effect, we need the superconductor to be shorter than ∼ 2ξ S , which is much smaller than the ∼ 10ξ S used in the experiment. This result is consistent with the conventional wisdom that the coherence length is the "healing length" of a superconductor, over which the superconducting gap is restored to nearly its bulk value: even if ∆ → 0 at one end, ∆ → ∆ 0 at the other end if L S ξ S , resulting in a high T c . Note that even for a superconductor as short as 1ξ S , we see no evidence of a spin-valve effect since the curves for T c (0) and T c (π/2) behave in the same way. We also see no evidence of the HM having any effect on the superconductor, since removing it produces the same T c curves. Critical temperature as a function of the ferromagnet length L F . In order to see any proximity effect at all, we have chosen a superconductor length L S = ξ S for this simulation, which is much smaller than the experimental value 10ξ S . The other parameters are as close to the experimental estimates as possible, as described in the text. Even with these changes, we see no evidence of a spin-valve effect even with an F length significantly different from the experimental value 0.3ξ S . In order to see any proximity effect at all, we have chosen a superconductor length L S = ξ S . The other parameters are as close to the experimental estimates as possible, as described in the text. Even if we decrease the exchange field with more than an order of magnitude compared to the value h = 50∆ 0 , which is already low compared to the experiment, we do not find any spin-valve effect. Increasing the exchange field would not help either, since that would cause even more Cooper pairs to decay inside the F, further reducing the number that reaches the HM. . Critical temperature as a function of the tunneling conductance G 0 /G at each interface in the junction. We chose a superconductor length L S = ξ S for this simulation to obtain a reasonable proximity effect, but kept the other parameters as close to the experimental estimates as possible, as described in the text. Even using a relatively high tunneling conductance G 0 = G does not produce any evidence of a spin-valve effect in our numerical simulations.
